In vivo measurement of unscheduled DNA synthesis and S-phase synthesis as an indicator of hepatocarcinogenesis in rodents.
Measurement of chemically induced DNA repair as unscheduled DNA synthesis in rodent liver following in vivo treatment is a useful screen for potential hepatocarcinogens. In addition to measurement of unscheduled DNA synthesis, examination of S-phase synthesis provides an indicator of chemically induced cell proliferation in the liver, which may be a basis for hepatic tumor promotion. Several chemicals and classes of chemicals have been examined using these end points. The pyrrolizidine alkaloid riddelline is a potent genotoxic agent in vitro, and in vivo studies confirm this response as riddelline induces significant elevations in unscheduled DNA synthesis and S-phase synthesis in rat liver. Conversely, H.C. Blue dyes #1 and #2 are both potent genotoxic agents in vitro but fail to express this genotoxicity in vivo. H.C. Blue #1 induces significant increases in S-phase synthesis in B6C3F1 mouse liver, which correlates with the observed carcinogenicity of this compound. Halogenated hydrocarbons likewise fail to induce unscheduled DNA synthesis in vivo, but many of these compounds do increase hepatic cell proliferation in mice, which may be the principal mechanism of hepatocarcinogenesis in this species.